In the last years, the phenomenon of eutrophication is affecting many river ecosystems. Besides being an environmental problem, it can also be a problem for human health. This study aims to explore how environmental parameters affect the concentration of green algae and cyanobacteria throughout the period from 2010 to 2013 in A Baxe reservoir (NW Spain). Factors such as temperature, rainfall and solar radiation influenced in the presence of the algae, as well as in its concentration. Being limiting factors in the cyanobacterial blooms. The highest value of chlorophyll occurs during the summer, with higher temperatures, coinciding with the dry season and with a light cycle of 15/9 light/dark cycle. We conclude that predictive models can be designed using the weather forecast that are currently available well in advance, with the result that water managers can know when it will be probable that a bloom take place as an early warning system, therefore they will have a protocol of action.
Introduction
Anthropogenic activities have caused strong alterations in the structure and function of their environment. Human population growth has placed ever-increasing demands on both aquatic and terrestrial ecosystems (Smith et al., 1999) , we are affecting biodiversity and contributing to climate change with land use changes and urbanization (Sliva and Dudley and Li et al., 2009) . Human activities have also had profound impacts upon the global biogeochemical cycles of carbon (C), nitrogen (N), and phosphorus (P) (Vitousek et al., 1997; Abell et al., 2010; Vitousek et al., 2010; Lewis et al., 2011; Schlesinger, 2013 and Khan et al., 2014) adding nutrients to the aquatic system. Eutrophication is a consequence of the above. Specifically, it is the process by which water bodies are made more eutrophic through an increase in their nutrient supply (Smith et al., 1999) . Although this term is most commonly applied to freshwater lakes and reservoirs, it can also be applied to flowing waters, estuaries, and coastal marine waters (Edmondson, 1995) . Ever increasing nutrient loads from excessive watershed development result in accelerated eutrophication problems in many man-made and natural reservoirs. It is not easy to predict the behaviour of nutrient-enriched water bodies because of the complex physical, chemical, and biological processed involved (Van Griensven et al., 2006) . In this sense, the Water Framework Directive of the European Union (European Commission, 2000) urges the Member States to incorporate of monitor programming the water quality, resulting in many cases useful tools for water quality management in the impounding reservoirs. The increase of these nutrients allows algae population to improve their growth and development, especially when weather conditions are favourable such as temperature (Xue et al., 2005) and solar radiation (Liu et al., 2011) . All this leads to algal blooms, affecting the some alterations in the physical-chemical conditions (Alvarez Cobelas & Arauzo, 1994; Lee et al., 2012) . Cyanobacteria are one of the largest and most important groups of prokaryotic autotrophs with oxygenic photosynthesis in aquatic system (Pernthaler, 2005) . As the most common toxic cyanobacterium in eutrophic freshwater, Mycrocystis aeroginosa can form harmful algal blooms (Humbert et al., 2013) , causing animal poisoning and present risks to human health (Falconer, 2001 and Oberholster et al., 2004) . The ecological effects of a bloom in the aquatic environment during the blooms, some of them are: (1) the reduction of transparency (Andersson et al., 1978 and Yasmasaki 1993) . Limitations on light resources, reducing the photic zone which produce some effects, especially in benthic populations. (2) pH increase (Seitzinger, 1991 and Brussaard et al., 1996) , depending on the value may appear toxic effects on fish populations. (3) Reduction of CO2 (Huisman et al., 2011) : Alteration of phytoplankton competitive iterations (Koch et al., 2014) . (4) Toxin (Wilhelm et al., 2011; O'Neil et al., 2012 and Hallegraeff, 2014) , with the excretion of allelopathic agents which can cause neurological effects (Ferrante et al., 2013 and Glivert, 2013) in aquatic organisms, including vertebrates. (5) Increasing the population of algae and primary production. Causes an impact on zooplankton (Koch et al., 2014) by reducing the efficiency of the transfer of matter and energy in the food chain. On the other hand, with the collapse of blooms, other effects can be: drastic reduction of dissolved oxygen and an increase in the concentrations of ammonia (Dai et al., 2012) . Other effects are the inability to supply drinking water for the population during the blooms (Rolland et al., 2013) , the increase of the cost of treatment of water purification, as well as the damage that blooms can cause in the installation of drinking water treatment. The objectives of the present study were to analyze the water quality of the A Baxe reservoir, and determining their influence on the proliferation of the cyanobacterium Microcystis spp., taking into account weather factors that may influence such as air temperature, solar radiation and rainfall.
Material and Methods a. Study Area
The Umia River is situated in the southwest of Galicia, It has a total length of 70 km and its basin includes 440.4 km2, its flow is 16.2 m3/s, and it flows into the Atlantic watershed of Galicia. The climate in the area is oceanic: the average annual rainfall is 1,500 mm and the average temperature is 14.8°C (Carballeira et al., 1983 and Martínez and Pérez, 2000) . Consequently, the period of highest flow is from December to May, and minimum occurs in August (Xunta de Galicia, 2005; Hilty et al., 2006) . Natural vegetation in the riversides is Atlantic deciduous forest with oak (Quercus robur), black alder (Alnus glutinosa), willow (Salix atrocinerea), hazel tree (Corylus avellana), elder (Sambucus nigra) and ash (Fraxinus sp.). According to Directive 2006 /44/EC (European Commission, 2006 , the Umia stream supports or becomes capable of supporting fish belonging to species such as salmon (Salmo salar), trout (Salmo trutta), or other species in other areas of Europe. It has been classified as salmonid waters On the other hand, the stretch of the river has been classified as CEDEX type 21: Cantabric Atlantic siliceous rivers (Augas de Galicia, 2010). The Umia River Basin has a high rate of population dispersion. There are 184 villages: 70% have 50 inhabitants and only 2 villages have more than 500 inhabitants (Instituto Galego de Estadística, 2010). The Umia River supplies more than 100,000 inhabitants.
b. Data collection and statistical analyses
Data on water quality of the reservoir during the periods of 2008 and 2010 (August) were analysed. This data was based on weekly analyses made by Augas de Galicia (Regional Environmental Agency of Galicia, Spain). In order to quantify the phenomenon blooms in reservoir A Baxe we used the series of data of Mycrocistis spp. and chlorophyll from Augas of Galicia (Augas de Galicia, 2011). We identified it as the dominant genus of cyanobacteria during blooms that periodically occur. Data were measured in two different stations, near the dam of the reservoir and at the end of it. To address the roles of water quality parameters and limiting factors in algal growth in different seasons, temporal trends between the following measurements were analyzed: pH, air temperature (ºC), total nitrogen (mg/L), total phosphorus (mg/L), chlorophyll-a (µg/L) and Microcystis spp. (cel/mL). Meteorological data (air temperature, rainfall and solar radiation) were taken from Xunta de Galicia (2008), specifically from the weather station of Caldas de Reis, located in the study area, with similar altitude conditions. Spatial distributions of correlations between Chl-a, Microcystis spp. and water quality were analyzed for the dry (from May to September) and cold (from October to April) seasons using Microsoft Excel 2007. Correlations between parameters for each monitoring station in the reservoir were calculated using multivariate statistical analyses. In this case, the statistical analyses were carried out using SPSS Statistics v19 software.
Results and Conclusions
Analysis of annual average values of the main water quality parameters total nitrogen (TN), total phosphorus (TP), Chl-a and algae concentration from 2008 to 2010 showed that the water quality of the A Baxe reservoir has deteriorated, but some differences among the parameters. TN and TP presented very similar temporal patterns. The TN is used as standard for the study of the relationship N/P, the main indicator studied with the concentration of TP, chlorophyll a and Cyanobacteria. There were some values which exceed the normal values of TN (2 mg), the maximum concentration detected was 10 mg/l. Temperature values presents a seasonal variation (Figure 1 ) and the pH values were generally highest in the dry season, the coefficient of correlation between temperature and pH values are 0.79 (p<0.01), There is a strong positive correlation. Temperature is a factor that influences the N Total and P Total (r N = 0.57 and r P = 0.75). 
Source: own elaboration based on data from Xunta de Galicia (2008).
If we consider the values of the average monthly air temperature, we can see that the highest values occurred in the months of the dry season (Figure 2 ), especially from June to September (inclusive). In order to emphasize that the 2009 was the year that had the lowest value of Microcystis spp., along with having the highest cumulative value of solar radiation this year. Therefore, it can be concluded that the most important factor is not the total value of solar radiation, by contrast it determines how it is distributed throughout the year ( (2008) (2009) (2010) (2011) (2012) (2013) .
Temperature and solar radiation are not the only factors that influence the process of eutrophication. Rain plays an important role (Jones and Poplawski, 1998) because the renewal of water in the reservoir relies on it. The minimum precipitation records coincide with higher cyanobacteria values (Table 1) . If we make a comparison, 2010 registered the lowest rainfall, while 2009 had the highest ones in the same period (between April to September). Therefore, we can deduce that, with high precipitation, less probabilities that cyanobacterial blooms occurs, especially during this interval of the year. As shown in Figure 1 , the highest value of chlorophyll occurs during the summer, as the values of Microcystis spp. In our study we conclude that cyanobacterial blooms occur earlier and last longer with the increase of temperature and radiation (Zhang et al., 2012) , therefore, in the eutrophication process there is a great influence of environmental parameters. 
